M
eckel's diverticulum has been estimated to occur in about 2% of the population (1) . It is believed to result from failure of normal eradication of the vitelline duct. These diverticula are approximately two inches in length and usually located about two feet from the end of the ileum. At least two types of epithelium may be present in the diverticulum, including heterotopic gastric mucosa (1) . In previous reports, an association with Crohn's disease has been described (2) (3) (4) . In other reports, it has been suggested that acid secretion from heterotopic gastric mucosa results in coexistent inflammatory changes and ulceration in the distal ileum that could mimic Crohn's disease (5, 6) .
In the present report, the frequency of Meckel's diverticulum in Crohn's disease was evaluated. In addition, the features of Meckel's diverticulum in patients with Crohn's disease were examined. Moreover, the types of patients with Crohn's disease who might have a Meckel's diverticulum were explored. Finally, the role that a Meckel's diverticulum might play in the management of patients with these two disorders in the distal ileum was considered.
PATIENTS AND METHODS
A total of 877 patients with Crohn's disease were evaluated using a database that included patient records, operative records and pathology reports for consecutive patients seen from 1979 to 1998. All patients were directly investigated by the clinician. Crohn's disease was diagnosed based on clinical, radiological, endoscopic and histological criteria, as well as negative microbiological studies (7, 8) . Briefly, diagnosis of Crohn's disease was based on colonoscopic and/or histological studies showing a segmental or patchy inflammatory process in the colorectum, distal small intestine or both, with histological features of a focal and/or granulomatous inflammatory process. In addition, endoscopic mucosal biopsy, radiological evaluation of the upper gastrointestinal tract or both were done. Patients with other forms of inflammatory bowel disease including ulcerative colitis, 'indeterminate colitis' and microscopic forms of colitis (collagenous colitis, lymphocytic colitis) were excluded (7, 8) .
For the present study, radiological and surgical reports, as well as pathology specimens, were reviewed by the investigator. In addition, pathology sections of the Meckel's diverticulum were reviewed to define the types of epithelium present and to determine whether Crohn's disease was present in the resected diverticulum because in some very early reports, Crohn's disease in Meckel's diverticula were rarely described (9-12), with a single report describing Crohn's disease confined to the diverticulum only (13) . Finally, serological evaluation for antineutrophil cytoplasmic antibodies was done using methods previously used in our laboratory for patients with Crohn's disease (14, 15) .
RESULTS

Characteristics of Crohn's disease:
Of the 877 patients, 492 were female (56.1%) and 385 (43.9%) were male. Of these patients, 740 (84.4%) had a diagnosis of Crohn's disease first established before age 40 years. The other 137 patients (15.6%) had a diagnosis of Crohn's disease first established at age 40 years or older. Additional details on this patient population have been previously reported (8) . There were 222 patients (25.3%) with disease in the terminal ileum alone, 238 patients (27.2%) with disease in the colon alone, and 304 patients (34.6%) with disease in the ileum and colon. Of the 113 patients with disease in the upper gastrointestinal tract, including the esophagus, stomach, duodenum and jejunoileum, 23 also had disease in the terminal ileum, 12 in the colon and 71 in the ileum and colon. For the course of the patient's disease, disease behaviour was classified as nonstricturing and nonpenetrating in 256 patients (29.2%), stricturing in 294 patients (33.6%) and penetrating in 327 patients (37.2%). As previously noted in a different study on Crohn's disease (16) , 311 patients (35.5%) had at least one distal small bowel resection during this 20-year period. This result is comparable with that from a previous study on Meckel's diverticulum from St Mark's Hospital in London, United Kingdom, where 294 consecutive patients with Crohn's disease had at least one distal small intestinal resection (ie, right hemicolectomy), but data were collected over a longer period of 45 years from 1947 to 1992 (4). For all patients, serum samples were negative for antinuclear cytoplasmic antibody (ANCA) seromarkers, including atypical perinuclear ANCA and cytoplasmic ANCA (14, 15, 17) . Characteristics of Meckel's diverticulum: Ten of 877 patients with Crohn's disease had a Meckel's diverticulum (less than 2%). For eight of 10 patients, this diagnosis was confirmed at the time of the surgical resection. Although the population with Crohn's disease was predominantly female, Meckel's diverticula were detected in six of 385 men (less than 2%) and four of 492 females (less than 1%) ( Table 1 ). Most patients with Meckel's diverticula were under age 40 years and had ileal involvement with or without colonic disease. Of these 10 patients, five had penetrating or perforating type Crohn's disease and five had granuloma-positive Crohn's disease. In the resected surgical specimens, histological examination revealed no heterotopic mucosa in any of the Meckel's diverticula from these patients; only intestinal mucosa was present. In addition, the Meckel's diverticula were not involved with Crohn's disease in the specimens from patients who underwent resection. Moreover, no granulomas were detected in the Meckel's diverticula.
DISCUSSION
In this series of 877 patients, a Meckel's diverticulum was detected in less than 2% of patients, similar to the reported frequency in the normal population (1) . These results contrast with earlier anecdotal accounts suggesting that there might be an increased prevalence of Meckel's diverticula in Crohn's disease (2-4). While it is possible that some cases might be missed because of the failure of surgeons and pathologists to report their findings, it is unlikely in this series of patients that this would have accounted for a sufficient additional number to demonstrate a significantly increased frequency in Crohn's disease. Indeed, estimates of the frequency of Meckel's diverticulum in this particular clinical setting of Crohn's disease are more likely to approximate closely the true frequency of this small intestinal diverticulum compared with other disorders due to the frequent, often repeated, performance of small intestinal radiological studies as well as surgical resections of the distal small intestine in these patients.
In the present study, no single characteristic of the patient's Crohn's disease would have predicted the presence of a coexistent Meckel's diverticulum. However, some features of the Meckel's diverticulum should be noted. First, no patient had involvement with Crohn's disease in the Meckel's diverticulum. As a result, clinical management did not appear to be influenced by this finding, although in some patients, the site of the proximal resection margin may have been determined by the Meckel's diverticulum rather than by the Crohn's disease. Indeed, in each patient reported here, detection of the Meckel's diverticulum at the time of the initial surgery resulted in a more proximal resection margin than was needed for Crohn's disease. Second, in the general population, approximately 50% of Meckel's diverticula contain heterotopic mucosa, and as many as 65% of these contain gastric mucosa (18) (19) (20) . Indeed, in some of these reports, it has been suggested that resultant acid secretion from a Meckel's diverticulum may be a rare cause of terminal ileal inflammation. A striking finding in the present report was the rather surprising absence of heterotopic mucosa. This suggests that imaging with technetium in patients with Crohn's disease rarely yields a positive result for heterotopic gastric mucosa.
CONCLUSIONS
The present study indicates that the frequency of Meckel's diverticula in patients with Crohn's disease approximates that reported in normal populations. Moreover, the diverticulum in this clinical setting has no apparent role in the inflammatory process associated with Crohn's disease. Only intestinal type mucosa, rather than heterotopic gastric mucosa, was present, lending no support to the hypothesis that increased acid secretion might cause coexistent ileal inflammation. Except for removal of additional small bowel to include the diverticulum, its presence in Crohn's disease did not appear to alter clinical management, and, in at least three patients here, additional small bowel resections were required after the initial resection that included the Meckel's diverticulum. 
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